Sources of uncertainty
(a) parametric uncertainty -e.g., uncertainty in geometric parameters, friction coefficient, strength of the materials involved; (b) model inadequacy -arising from the lack of scientific knowledge about the model which is a-priori unknown; (c) experimental error -uncertain and unknown error percolate into the model when they are calibrated against experimental results; (d) computational uncertainty -e.g, machine precession, error tolerance and the so called 'h' and 'p' refinements in finite element analysis,
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• Due to the presence of uncertainties, mass, damping and stiffness matrices are random matrices.
• The primary objectives are ♦ To quantify the uncertainties in system matrices.
♦ To estimate the variability of system responses.
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Conjecture: Component functions arising in proposed decomposition will exhibit insignificant S-order effects cooperatively when S → N. • Two-dimensional Taylor Series Expansion 2  1 2  1 2  1  2  1 2  2  2  2  2  2  2 1  1  2  2  2  2  1  2   ,  ,  , • First-order HDMR expansion is the sum of all Taylor series terms, which contains only variable x i . Similarly, secondorder HDMR expansion is the sum of all Taylor series terms, which contains only variable x i and x j . Therefore any truncated HDMR expansion provides better approximation of y(x) than any truncated Taylor series (e.g., FORM/SORM). HDMR (Continued) (Chowdhury & Rao, 2009) 
Example 2: 3-DOF system . ρ =
